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(54) RAMAN AMPLIFIER AND OPTICAL TRANSMISSION SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a Raman 
amplifier and an optical transmission system capable of 
reducing characteristic degradation caused by 
stimulation light coexisting in the wavelength band, of a 
signal light. 

SOLUTION: This Raman amplifier 10 is provided with a 
stimulation light source 1 1 generating the stimulation 
lights P1-PM having the wavelength band overlapping 
with the wavelength band of the signal light, a multiplex 
part 12 supplying the stimulation lights P1-PM to an 
optical transmission line 1 as rear stimulation light, and 
an optical filter 1 3 suppressing the Rayleigh scattered 
light of the stimulation light included in the light 
transmitted through the multiplex part 1 2 from a port (a) 
to a port (b). 
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«7 7^/^s ^ m ie m*> 

Gain Equalizer Using Slanted Fiber Bragg Gratings 

A. Niwa, M. Sudoh, A. Nihon-yanagi, S. Okude & D. Tanaka 

x7VH7 7-f^^-f^>^' (sfbg) ^iMttt, Gtt®fr-om%.ffim<D'h-£immm<us!£ 

*-gm\^Tz. ^m\^fc^i$SFhQ^mm^MT'\t. 39nmO^^T'ftf»¥S1$tf0.l9dBp-pi:V> d^tlfc 
If^^fc. S&CTelcordiaGR-1209 core:fc£tfGR-1221 careBmSm?kVi^, ^©^ffi^tt^Bfe^Lfc. 



' A gain equalizer with a wide operation bandwidth has been realized by using slanted fiber Bragg grating 
(SFBG) technology. The fabricated SFBG has superior quality of a small loss deviation of 0.19 dBp-p to the 
target loss spectrum over 39nm wavelength range. Moreover, the reliability tests in accordance with Telcordia 
GR-1209 core and GR-1221 core requirements were performed and the high reliability has been confirmed. 



1. £ 7L # # 

ISCCfaSft*. &&&i8L&&m (Dense 
Wavelength Division Multiplexing, WTDWDM) -Ej^S 

? A^ira^^ T-^^m^Ss (Erbium-doped Fiber 
Amplifier. WTEDFA) jWBv^*1£#, EDFAltRffltfft 

EDFA<DMW'%:Spm<fr? 5fU»#ffcg§ (Gain Equalizer. 

JWTGEQ) tfi&g^&S. 4-1*. ZiZ>tcmz.WiVZ>mm 

mWKMfoLT. EDFAOflJt#iSa^Offi^S*^ 
GEQi: LTitHtl^'VlC, ft!ll7 7-l'/^l/-T 

SX^hSTt^T-f -rOy (Slanted Fiber 

Bragg Grating. JWTSFBG) ^rfflV^fcGEQ (SFBG-GEQ) 
©MfS^flV. 5pJ#^fb^ifB39nrntC*3^T^<k<i^ 

* 1 %BHB8t3Effi! 
*3 



(@8<ffl9c£<0£§) 0.19dBp-p%^Lf£. 
*fgTf±. SFBG-GEQ£Dlil{^S, 

2. SFBG-GEQ ©US 

ffltSt, FGA^iDSSif^^EDFA^MSC tT'mm<& 

vtewmttEii&tzrctbic, (i) FG^e©s*f^«J$u 

U (2) 3Hcm&rctf*Kt£lZ-£, (3) TSHCkSU «y 
C ttmt&*, SFBG » ^ffjffi Lfc. 

sFBGti. mc>£ : nc?u—7-'(yirjjfa ce»f*± 

K (5&ME— F) ^©Ig^flJBidU 

-F-MS-^S-e*. F ; e-Flcig-&Lfc7t«7 7' 

^/^ictttt^n. ffl^i:ftS<D7?, WKiMSteSlJfe*: 





S 1 SFBG<DBM«K« 
Operation principle of SFBG 
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Fundamental spectra of two types of SFBG fiber 




1520 1525 



1530 1535 
jft ft (nm) 



1540 



a 4 n/>y v^vofijs 
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Structure and designed transmission spectrum of wide 
bandwidth SFBG-GEQ 
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Loss spectrum of the fabricated wide bandwidth SFBG-GEQ 
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m 7 j^igSFBG-GEQQ&£#Jte 
Reflection spectrum of wide bandwidth SFBG-GEQ 

Optical characteristics 
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Main test Items of reliablity test 
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